




























































Framework for a Basin Approach to Improving Water Quality

Foundational Premise
Watershed and water quality improvement are best achieved using a watershed approach. 
There is a need to target limited resources to the areas of highest water quality priority or concern. 
Measurable improvements in water quality will take years, and even perhaps decades, to achieve.

The Framework
Initially divide the state into 5 basins/regions, divide into 9 basins when resources allow.
Assign Basin Coordinators to each basin.
Subdivide each basin into approximately equivalent sub-basin areas.
Assign Watershed Coordinators to priority sub-basin areas in each basin.
Subdivide sub-basin areas into HUC10 and HUC12 watersheds.

•
•
•

•
•
•
•
•

Basin Coordinators
Function as resource managers
Ensure that WS projects and watershed (project) coordinators have needed resources and support
Assist with watershed planning
Coordinate with DNR, IDALS, SWCD, NRCS, and other agencies and groups

Watershed Coordinators
Coordinate assessments of priority HUC10s
Develop comprehensive watershed management plans
Serve as the watershed advocate
Coordinate marketing and promoting the local watershed plan
Develop and implement projects at the HUC12 scale

Benefits
Reinforces the importance of aligning WQ improvement efforts with watershed boundaries.
Recognizes the value of regional watershed planning and implementation to achieve measurable WQ 
improvement goals. 
Allows resources to be focused and targeted to areas of greatest priority or concern. 
Creates an organizational structure that assigns clear responsibility and authority to develop and implement the 
watershed approach.
Replicates the Rathbun Lake model for successful watershed planning and implementation.
Actively engages local and regional stakeholders in developing watershed management plans that reflect the 
collective values and needs of these groups.

•
•
•
•

•
•
•
•
•

•
•

•
•

•
•

Interim 5 Basin Boundaries 9 Basin Plan



Retains the need to implement WQ 
improvement at the local (HUC-12) 
scale.
Creates an opportunity for long-term 
career placement and advancement 
for watershed and water quality 
professionals.
Develops local and regional expertise 
and professional/technical credibility 
with local stakeholders.
Supports the goals and objectives 
of the Water Resources Coordinating 
Council legislation (HF2400).

Challenges
Securing adequate resources ($ and 
staff) to implement this strategy.
Addressing the logistics of 
coordinating activities in basins that 
cover thousands of square miles.
Identifying and determining 
appropriate WQ improvement 
priorities – where to target. 
Changing the current geo-political 
framework.

Estimated Resource Needs
Basin Staff

4 additional Basin Coordinators ($500k)
Watershed Staff

45 WS (project) coordinators (already funded)
7 year cycle = 2 year planning + 5 year project implementation (approx.)
Need to fund planning phase between projects ($1.3M)

Potential Funding Sources
CWA 319 / WSPF / WPF  — primary funding sources now
WIRB  — Would require changes to legislation
NRCS  — In kind (currently)
New Appropriation
Other?

Current DNR Contributions
•	 Funding 2.5 FTEs for Basin Coordinators (CWA 319)
•	 Partial funding for watershed coordinators
•	 Water quality data collection and analysis by the water monitoring section
•	 Each basin will have representation from field staff (Biologists, ESD, Parks, etc.) and central office staff (GIS, 		

	 NPDES, Floodplains, Realty Services, etc.)

Next Steps
•	 Secure support for framework
•	 Finalize strategy
•	 Implement interim plan
•	 Secure additional funds
•	 Expand plan
•	 Others?

•

•

•

•

•

•

•

•

•
•

•
•
•
•

•
•
•
•
•

Expanded 9 Basin Boundaries with Sub-Basin Areas
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Overview of Mercury 
Emissions Monitoring

Environmental Protection Commission 
Meeting

February 17, 2009

Presentation Overview

Measurement Terminology
Measurement Methods
Hg Continuous Emissions Monitors (CEMS)
Issues with Hg CEMS
Proposed Hg Monitoring Requirements
Possible Data Uses/Concerns
Questions and Contact Info

Measurement Terminology
NIST (National Institute of Standards and 
Technology) Traceable:  A standard that has an 
unbreakable chain of comparisons to a NIST 
reference standard.
CEMS (Continuous Emissions Monitoring System):  
The entire system used to collect emissions data on a 
continuous basis.  Includes the data acquisition and 
handling system (DAHS)

Measurement Terminology
RATA (Relative Accuracy Test Audit):  Annual CEMS 
check to ensure it is reading correctly.  Monitor 
outputs are compared to reference method test 
results. They must agree within 20%.results.  They must agree within 20%.
Span:  The maximum upper limit of the monitor’s 
measurement range.  This is required to be twice the 
applicable limit.
Drift:  The difference in the CEMS response to a 
reference gas.

Measurement Terminology
Calibrations:  Daily checks to ensure the monitor is 
still reading within the required specifications.  
Monitors are challenged with a zero gas (no 
pollutant) and a mid level gas (40%-60% of thepollutant) and a mid level gas (40% 60% of the 
span).  
Sorbent Trap:  a cartridge or sleeve containing a 
sorbent media (typically activated carbon treated 
with iodine or some other halogen) with multiple 
sections separated by an inert material such as glass 
wool. 

Measurement Terminology
Atomic Absorption Spectrophotometry (AAS):  
Analytical method used to determine the 
concentration of mercury in a sample. The atoms in 
the ground state absorb the light of a distinctivethe ground state absorb the light of a distinctive 
wavelength passing through an atomic vapor layer of 
the element.
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Measurement Methods

Method 101:  Particulate and gaseous Hg 
emissions are withdrawn from the source and 
collected in acidic iodine monochloride (ICl) 

l h ll d h dsolution. The Hg collected is then aerated 
from the solution into an optical cell and 
measured by atomic absorption 
spectrophotometry .  

Measurement Methods

Method 29:  Particulate and gaseous Hg 
emissions are withdrawn from the source and 
collected in acidic hydrogen peroxide and 

l hpotassium promangente solutions. The 
samples are digested and the Hg is  
measured by cold vapor AAS.

Measurement Methods

Method 30B:  Known volumes of flue gas are drawn 
through paired, in stack sorbent traps at an 
appropriate flow rate. The sorbent traps are 
recovered from the sampling system and analyzed byrecovered from the sampling system and analyzed by 
any suitable  technique that meets the performance 
criteria.  
ASTM Method D6784-02 (Ontario Hydro 
Method): Much the same as Method 29 with an 
additional potassium chloride impinger for oxidized 
species.

Hg CEMS

Most common analysis is AAS or small variations of it
Generally a CEMS system must analyze a sample one 
every 15 minutes.  Most sample much more than this
Raw CEMS data is sent to the DAHS where it isRaw CEMS data is sent to the DAHS where it is 
reduced to the units of the standard and stored
Upscale Drift < 5% of span
Zero Drift <5% of span
Relative Accuracy of < 20% of reference method or 
10% of limit whichever is greater

Issues with Hg CEMS
Inconsistent readings
EPA’s Environmental Technology Verification (ETV) 
program shows high long term variability
Bi weekly RATAs show a difference of 10 to 50% in RABi weekly RATAs show a difference of 10 to 50% in RA 
values.  Some of this may be due to low levels 
monitored.  100 ug/dscm elemental Hg = 0.01 ppm
Currently have some monitors that would meet the 
proposed certification requirements, but no long term 
performance data are available

Proposed Hg Monitoring 
Requirements

Affected EGUs with no Hg specific controls:
Quarterly coal sampling for Hg

ASTM D2234-76 or any future ASTM amendment approved by 
Department

OR

Quarterly stack testing for Hg using one of the following 
federal reference methods:

40 CFR 60 Appendix A Methods 29, 30A, 30B 
40 CFR 61 Appendix B Method 101
ASTM Method D6784-02 (Ontario Hydro method) 
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Proposed Hg Monitoring 
Requirements

Affected EGUs with Hg specific controls:
Complete at least one coal sample analysis using approved 
methods concurrently with at least one quarterly stack test 
using acceptable federal reference methodsg p

Affected EGUs would not be required to continue to 
operate and collect data from the Hg CEMS

Possible Data Uses/Concerns

Uses:
112(g) determinations for new units
Support for Hg inventory and modeling activities
Data for use in development of new Hg monitoringData for use in development of new Hg monitoring 
regulations at the federal level

Concerns
Data quality
Data representativeness
Data validity

Questions and Contact Info

Questions?

Contact Info
Mark Stone
515-242-6001
mark.stone@dnr.iowa.gov
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Fiscal Impact Statement 
 

Introduction:  This Fiscal Impact Statement (FIS) provides the projected costs and potential 
benefits associated with the proposed adoption of the stream use designation revisions by 
reference at rule 567 IAC 61.3(5).  The Department has been performing aquatic life and 
recreational use assessments on Iowa’s rivers and streams since September of 2005 in order to 
determine the highest attainable use for an identified stream segment.   
 
The need to perform use assessment and use attainability analyses (UA/UAA) arises from changes 
to Iowa’s water quality standards which became effective on March 22, 2006.  One of these 
changes was the amendment of rule 61.3(1) which designated all of Iowa’s perennial rivers and 
streams and intermittent streams with perennial pools as Class A1 Primary Contact Recreational 
Use and Class B(WW-1) – Type 1 aquatic life use.  The rule further provides that designated uses 
of segments may change based on a use assessment and use attainability analysis.   
  
Pursuant to section 455B.176A, the redesignation of streams through the amendment of rule 
61.3(1)“b” cannot be implemented through new or revised NPDES permit limits until a UA/UAA has 
been performed for an affected stream.   
 
The department has previously provided a FIS for the March 22, 2006 rules addressing the likely 
costs of the expected ammonia-nitrogen removal and disinfection requirements.  The assumptions 
and evaluations made in the August 16, 2005 FIS remain relatively unchanged as the 
recommendations from the UA/UAAs support the assumptions made at that time. Therefore, this 
FIS for the proposed stream designation revisions will defer to the August 16, 2005 FIS which is 
available at the department’s web site at http://www.iowadnr.com/water/standards/rulemaking.html    
 
It is important to note that department staff did not evaluate the specific individual impacts or 
treatment needs for each wastewater treatment facility noted in the August 16, 2005 FIS.  Basic 
assumptions and evaluations were made on the general impacts on all facilities predicted to be 
affected.  The specific individual impacts and needs will be best evaluated by the facility’s staff or 
retained consultant.  Innovative or unique treatment methods may be available to some facilities 
thereby reducing specific costs.   
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Rebuttable Presumption 
 
Rule 567-61.3(1)“b”, effective March 22, 2006,  designated all perennial rivers and streams or 
intermittent streams with perennial pools in Iowa as Class A1 and all of the same streams not 
specifically listed in the Surface Water Classification as Class B(WW-1) waters, to protect these 
waters for recreational and aquatic life uses.  The adoption of this provision added approximately 
10,000 to 14,000 miles of newly designated streams, including stream segments downstream of all 
continuously discharging wastewater treatment facilities.  The numerical criteria associated with 
both of these designations applied at all specified stream flow regimes, including the critical stream 
low flows (1Q10, 7Q10, and 30Q10).  Since most of these stream segments will have critical low flows 
of zero cfs, this implies that the allowed amount or concentration of key materials that could be 
assimilated in the designated stream reach would be very near or equal to the numerical criteria.  
Thus, for wastewater treatment facilities, this would reduce the amount of treated pollutants that 
would be allowed in their discharge and result in the need to provide additional treatment of key 
parameters, particularly ammonia nitrogen and bacteria. 
 
Pursuant to section 455B.176A, the redesignation of streams through the amendment of rule 
61.3(1)“b” cannot be implemented through new or revised permit limits until a use attainability 
analysis has been performed for an effected stream.   
 
It should be noted that the fiscal impact estimates are not solely based on designating all perennial 
rivers and streams or intermittent streams with perennial pools in Iowa as Class A1 and all of the 
same streams not specifically listed in the Surface Water Classification as Class B(WW-1) waters.  
The estimates also consider the results of the Use Assessments/Use Attainability Analyses 
(UA/UAA) that were conducted on these waters to determine the most appropriate use 
designation.  However, the Department anticipated that some form of Class B aquatic life use 
designation and Class A recreational use would remain for most of these streams after these 
UA/UAAs were complete which is holding true.  The impact of this proposed rule is realized 
through establishing the appropriate aquatic life and recreational use designations for Iowa’s 
perennial rivers and streams or intermittent streams with perennial pools based on guidance from 
EPA, not necessarily the establishment of a rebuttable presumption of uses for Iowa’s waters. 
 
A.  Impacted Facilities:  Statewide, originally 334 wastewater treatment facilities (210 municipal, 
114 semi-public, 10 industrial) were anticipated to be impacted through the implementation of more 
stringent effluent ammonia-nitrogen and bacteria limits.  The number of impacted facilities has 
increased to some extent due to new facilities, facilities missed in the original screening of 
impacted facilities, and a refined interpretation of what facilities may be impacted.  While the 
number of impacted facilities has grown it is not expected to dramatically change the previously 
calculated fiscal impact from August 16, 2005.   
 
The treated effluent from these continuously discharging facilities currently enter General Use 
(non-designated) watercourses ranging from channelized ditches to meandering waterways.  All of 
these watercourses were found not to meet the current definitions for designated uses.  Under the 
3/22/2006 rule change, these watercourses became designated as Class A1 and Class B(WW-1) 
waters.   
 
It should be noted that some facilities do not possess significant ammonia-nitrogen concentrations 
in their wastewater and may not be affected by this new rule.  However, there could be other 
parameters that may be water quality-limited.  These non-traditional water quality-limited 
parameters could include toxics, toxic metals, or dissolved solids for which facility specific 
treatment techniques may be required.  No economic projections are made of the non-traditional 
water quality-limited parameters.  
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B. Projected Costs:  With the proposed designation of stream segments under the rebuttable 
presumption provision, it is anticipated that these designated streams will possess critical stream 
low flows (1Q10, 7Q10, and 30Q10) of 0.0 cfs.  Therefore, little assimilative capacity will be available 
in the stream for mixing that would provide for more relaxed ammonia-nitrogen effluent limitations. 
 
Nitrification Costs:    Achieving compliance for the original 334 facilities would require a nitrification 
treatment process similar to an extended aeration activated sludge wastewater treatment facility 
because conventional secondary wastewater treatment units will not be able to meet end-of-pipe 
ammonia-nitrogen water quality-based effluent limits.  The nitrification units may include oxidation 
ditch-type and other various designs of extended aeration activated sludge wastewater treatment 
processes that are costly to build and operate.  It is assumed that aerated lagoon and trickling filter 
facilities will upgrade to these types of nitrification facilities to comply with anticipated ammonia 
limits.  In addition, it is assumed that any activated sludge facility may need to upgrade or possibly 
change its current operation to provide for extended aeration to remove ammonia-nitrogen, 
resulting in higher operation and maintenance costs and possibly reduced design capacity. 
 
The fiscal impact assessment has attempted to establish a range of costs that considers both 
higher cost and lower cost scenarios.  The established range incorporates conservative 
approaches to estimating the potential fiscal impact.  It is understood that a multitude of factors or 
variables may result in estimates that are either below the lower cost estimates or exceed the 
higher cost estimates and were not considered due to the difficulty of predicting which variables 
could apply to any facility.   

 
Disinfection Costs:  For each of the 334 facilities, the proposed rule change would require each 
facility to meet effluent bacteria levels equal to the Water Quality Standard’s numerical bacteria 
criteria.  As specified in existing rule, all bacteria criteria are end-of pipe limits with no provision for 
mixing with critical low stream flows.  It is assumed that the existing wastewater treatment or even 
after operation of nitrification unit processes would not comply with the stringent bacteria criteria 
without additional treatment.  Thus, each facility would need to install effluent disinfection 
equipment.  Since the most widely used treatment technique for disinfection is chlorination, the 
economic estimates are based on the construction and O&M costs for chlorination equipment.  
While chlorine is a very effective disinfection agent, it is also a very toxic residual to the receiving 
stream’s aquatic life.  Therefore, dechlorination equipment costs were included in the cost 
estimates.  The overall disinfection costs have been generalized to uniformly cost $150,000 per 
facility.   
 
Other alternative disinfection treatment options are available to wastewater treatment facilities.  
However, their costs are traditionally greater than chlorination and dechlorination.  Each facility’s 
managing authority will need to select the type of unit process, with cost being one of the factors.  
There are no higher cost or lower cost options for disinfection equipment.  However, disinfection 
costs may not be applicable for some types of implementation alternatives (such as land 
application) that do not discharge to a receiving stream.  The appropriateness and applicability of 
these alterative options are best left to the facility’s managing authority and are not integrated into 
any of the economic estimates.          
 
C. Anticipated Benefits: 
The anticipated benefits from the adoption of the stream designation revisions are also associated 
with the potential improvements to: instream conditions for aquatic and semiaquatic life, wildlife, 
and livestock watering needs, and aesthetic conditions.  These potential benefits do not have 
readily identifiable monetary value and are not estimated in this impact statement.   
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Summary 

 
The projected fiscal impact to municipal, industrial and semipublic wastewater treatment facilities 
from the 2006 rule-making in regard to the application of recreational use and aquatic life 
protections was projected to be approximately between $790 million to $956 million.  This fiscal 
impact estimate is relatively unaffected by the current proposed adoption of the stream use 
designation revisions as the assumptions and generalization used in the August 16, 2005 
FIS are holding true. 
   
The following table summarizes the total impact of the March 22, 2006 rule.  It’s important to note 
that none of these costs will be realized until the stream designation revisions are effective and 
each affected facility receives a renewed NPDES permit detailing the new discharge requirements. 
 

Table 1 
Fiscal Impact Summary 

 
Rule-making Topic 

Number of 
Affected 
Facilities 

Projected Fiscal Impact 
Nitrification Disinfection/ 

Dechlorination 
Total 

Higher Cost Scenario     
1) General Use Definition Changes* * * * * 
2) Class B(WW-1, 2, & 3) 
Modification 

N/A N/A N/A N/A 

3) Protected Flow 63** $177,946,000 N/A $177,946,000
4) Rebuttable Presumption* 334 $716,583,000 $50,100,000 $766,683,000
5) Add Class A-1 to all Class B(LR) 14 + 63** N/A $11,550,000 $11,550,000

Totals 411 $894,529,000 $61,650,000 $955,879,000
    
Lower Cost Scenario     
1) General Use Definition Changes* * * * * 
2) Class B(WW-1, 2, & 3) 
Modification  

N/A N/A N/A N/A 

3) Protected Flow 36*** $134,011,000 N/A $134,011,000
4) Rebuttable Presumption* 246 $594,605,000 $50,100,000 $644,705,000
5) Add Class A-1 to all Class B(LR) 14 + 63*** N/A $11,550,000 $11,550,000

Totals 323 $728,616,000 $61,650,000 $790,266,000
   
 Range $790,266,000 to $955,879,000 
* Impacts of Topic 1 are included in Topic 4. 
** Same facilities, but having separate costs due to different topics. 
***36 facilities are part of the 63.  Less facilities are affected by nitrification in the lower cost scenario.  
However, all 63 are still impacted by disinfection in the lower cost scenario.  
 
Anticipated Implementation Approach:  The Department clearly recognizes that the 
implementation of these proposed rules and rule changes will have far-reaching economic impacts.  
Historically, compliance with the provisions of the federal Clean Water Act has carried a significant 
price tag and will continue to be costly as requirements and guidelines are reaffirmed.  It is the goal 
of the Department to implement these proposed rules in a reasonable, practicable, and responsible 
manner.  Thus, the implementation will be linked to the reissuance of each facility’s NPDES permit.  
All available NPDES provisions and considerations will be made to allow adequate time for each 
facility to comply with the adopted rules according to their time constraints, economic abilities, and 
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source of financial aid.  The State Revolving Fund (state administered low-interest loan program) 
will be available to assist in the eligible construction of the required facilities.  If needed, additional 
fund monies will be sought to assure adequate loan funding.        
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Responding to Climate Change: 
The ICCAC Report

Jerry Schnoor
Dept of Civil & Environmental Engineering
Center Global & Regional Environ Research

IA Environmental Protection Commission         
IDNR Air Quality Building

February 17, 2009
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Iowa General Assembly S.F. 485 (2007) and H.F. 2571 (2008) y ( ) ( )
and the Iowa Code Section 455B.851

ICCAC Scenarios for GHG Reductions in Iowa:

-- 50% and 90% reductions by 2050 from baseline (2005)  

Interim Years: By 2012, a 1-3% reduction needed

By 2020, a 11-22% reduction needed

Policy Options: 56 Options evaluated based on their potential for 
GHG reductions and their cost

Website:  www.iaclimatechange.us

GHG Reduction Strategies: An 
enormous economic opportunity

• Low Hanging Fruit:
– Buildings (40% of GHGs)
– Energy Efficiency/Conserve

• Transportation (25% GHGs):
– Gas mileages >100 mi/gal
– Fuel efficient, low carbon 

emitting vehicles
• Gas-electric hybridsGas electric hybrids
• Plug-in hybrids
• Flex-fuel plug-in 

hybrids
• Fuel cell cars (?)
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Plug-in Electric Hybrid Vehicles

• Advantages
– Use wind power at night to 

recharge the battery at a 
cost of < $1/gal (thus 
making wind storable in 
200 million car batteries)

– 50-100 mpg depending on 
your ratio of commuting to 
long-haul; See GM Volt

• Disadvantages• Disadvantages
– More expensive cars
– Recharging stations; time-

to-recharge; range; lithium 
ion batteries

Leadership in Energy Efficiency Buildings

• GHG emissions associated with 
our buildings is 40% of total

• Change out our capital stocks
– Cars (8-10 yrs)
– Wind Power (2-5 yrs)
– Power plants (50 yrs +)
– Buildings (50-75 yrs)

• LEED certification is run by the 
U.S. Green Building Council, 
and there are other alternatives
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Renewable Energy: Solar PV Homes

• Solar homes can be fitted with 
racks of PV cells on the roof

• SUNSLATES roofing tiles by 
Atlantis Energy with 
AstroPower PV modules (a 5 
kW system with battery backup 
and linked to the local utility)

• 1,000,000 homes in California 
and Japan are doing it!p g

Solar PV Home and Electric Car in California
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Iowa Wind Power

• Iowa is now 2nd in the U.S. in 
nameplate capacity wind
– It’s cost competitive 

$0.05 cents/Kwh
– Iowa has 2790 MW so far, 

(10-15% of total)
– Green collar jobs (1000s) 

at wind turbine mfgs.
E j f d l d ti t• Enjoys federal production tax 
credit

• Wind power is clean and 
renewable, but we need to 
find a method to store it

Carbon Capture at power plants and Storage is 
required if coal is to be used for electricity

• Coal-fired power plants emit 
almost twice the GHGs as other 
forms of electrical generation

• Integrated Gasification and 
Combined Cycle (IGCC)
– Gasification of the coal to 

make a gaseous fuel 
stream that burns cleaner 
than the coal itself

• Combined cycle is more• Combined cycle is more 
efficient that normal coal-fired 
power plant (32% thermal 
efficiency)

• IGCC plants are considered to 
be “carbon capture ready”
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Carbon Sequestration/Storage in deep geologic 
formations is commonly practiced for secondary 

recovery in oil fields

• Oil companies have been p
practicing carbon sequestration 
for decades

• Rich CO2 streams from 
petroleum fields are pumped 
back into the formation to 
recover more oil and gas

• Pipelines are used to transport 
the gas and to sequester it g q
below 3500 ft as supercritical 
CO2 (like a liquid at gas/liquid 
density)

• Illinois has deep coal beds that 
could be used for this purpose

Iowa Climate Change Advisory Council Policy 
Options -- Cost per ton (CO2eq) reduction

High cost

Moderate 
cost
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Some energy efficiency/conservation policy 
options

Options Cost per ton CO2 GHG Reduction by p p 2
saved or avoided

y
2020 (MMtCO2eq)*

EEC-2 and 12 Demand 
side programs for gas 
and electricity

- $28 (avg) 5.6

EEC-3 and 5 Financial 
incentives to efficiency

- $21 9.4

EEC-9 MWGA Energy 
S it d Cli t

- $22 4.1
Security and Climate 
Stewardship Platform

*GHG reductions not adjusted for overlapping policies; 
total for the EEC sector is 8.6 MMtCO2e

Some promising policy options that create jobs 
and/or improve agricultural profitability

Options Cost per ton CO2 GHG Reduction by p p 2
saved or avoided

y
2020 (MMtCO2eq)*

CRE-2 Technology 
60% wind, 20% 
biomass, 20% fuel cell

+ $29 33

AFW-3 Ag Biomass 
(1 MM acres) for heat, 
elect., steam (chp)

+ $38 20

CRE 5 P f $7 11CRE-5 Performance 
stds. 40% wind, 20% 
bio, 20% solar, 20% 
nuclear

+ $7 11

AFW-5 No-till and soil 
carbon sequestration

~ $0 9
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Some other promising policy options

Options Cost per ton CO2 GHG Reduction by p p 2
saved or avoided

y
2020 (MMtCO2eq)*

CRE-4 Decarbonization 
fund from carbon tax 
(e.g., wind)

+ $4 11

AFW-6 Cellulosic 
biofuels (perennials)

- $29* 9.8

*Costs/savings of AFW 6 include a $1 01/gal*Costs/savings of AFW-6 include a $1.01/gal 
federal subsidy for cellulosic ethanol

Some really cost-effective policy options

Options Cost per ton CO2 GHG Reduction by p p 2
saved or avoided

y
2020 (MMtCO2eq)*

AFW-7 On-farm 
efficiency

- $90 (approx.) 1

TLU-7 Fuel efficient 
operations for cars

- $90 0.65

TLU-1 Smart growth 
bundle w/ transit

-$245 0.242
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Some controversial policy options

Options Cost per ton CO2 GHG Reduction by p p 2
saved or avoided

y
2020 (MMtCO2eq)*

CRE-7 Nuclear Power 
(maintain + 1 new 
plant by 2020)

+ $27.6 9.7

TLU-10 Low Carbon 
Fuel Standard (like CA)

-$62 5.1

TLU-4 Support Iowa 
il i

+$597 0.008
passenger rail service

Midwest Governor’s 
Accord: 60-80% 
reduction by 2050
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Summary

• There exists an enormous economic opportunity to respond to pp y p
climate change by relying on energy conservation and 
efficiency, renewable energy sources, and smart policy options

• ICCAC suggests options for state government to consider 
between now and 2020 which could provide: 
– An economic engine for growth and job creation over the 

next decade
– Greater energy independence and securityGreater energy independence and security
– A cleaner, healthier environment
– Iowa’s contribution to a more stable global atmosphere 

and climate future 
• Iowa is already a leader and could be so much more

S U S T N B ES U S T _ _ N _ B _ E
F U T U _ E
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Fossil Fuel Reservoirs 
and 1750–2004 Emissions

1400
Reserve growth IPCC 600? **

The Fossil Fuel Age: burning millions of years of stored carbon
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** Unconventional oil & gas; uncertain, 
could be large

Methane
Hydrates

Shale 
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Oil Gas Coal
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0

Other

Oil

Tar Sands

Slide courtesy of James Hansen, NASA GISS

Current GHGs 
are unprece-
dented for over 
600 K years

CO2,CH4 and estimated 
global temperature 
(Antarctic ΔT/2 
in ice core era)
0 = 1880-1899 mean.

Source: Hansen, Clim. 
Change, 68, 269, 2005.  
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Climate Change – 0.8 C warmer in the past 130 yrs

GCM models agree on future warming (IPCC)

650 ppm CO2

• Models agree on + (2.0-4.5) oC         
(3.6-8.1 oF) w/in 100 yrs in 
IPCC 4th Assessment (2007)

• Best estimate is 3 oC warmer 
(5.4 oF) by 2100

• 0.6 oC (1.1 oF )more warming is 
inevitable, but if we act within 
10 years or so, we can stop 

Dangerous:  >500 ppm 
CO2 despite 60-70% 
emissions cut

385 ppm CO2

y , p
dangerous climate interference 
(Hansen et al., 2006)
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Tipping Points

• One of the reasons that we 
must act now is to avoid 
nonlinearities, tipping points 
into a new climate domain
– Storm severity
– Loss of ice-sheets
– Sea level rise
– Species extinctions
– Reversal of North AtlanticReversal of North Atlantic 

thermohaline circulation
– Release of clathrate 

methane, CO2 from deep 
ocean

GHG Policy Options Reduction Potentials
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Iowa GHG Emissions Trends and Forecast
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46%

30%

9%

15%

89 CONFIRMED RELEASES: OCTOBER 2006 TO 
OCTOBER 2008

Release Reported by Closure Report 
(not reported w/in 24 hours)

Release Reported by Site 
Investigation Report (not reported 
w/in 24 hrs)

Release Reported by owner

Release Reported by Inspector
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